Railroad engineering has long construction cycle, huge investment and multitudinous risk factors in construction process of railroad engineering. It's necessary to improve the level of railroad engineering risk management. The paper describes a simple and effective risk management in an actual project: uses the fault tree to indentify the risk of JIBAO Additional second-line engineering, carries on the appraisal with the analytic hierarchy process, points out the key risks that should be concerned and the specific response.
comprehensive engineering is DK759+800-K22+850 DK824+669, length of the main is 56 km. starting and ending mileage of beam fabrication and track laying is DK705+047-K22+850 DK824+669, length of the main is113 km.
Content of the contract mainly includes: change and remove road, cut and dig root, transitive and move engineering, the land expropriation (the project which influence to engineering construction need to move) etc, subgrade, bridge (including precast bridge), track(main Line ballasted track, a main hub in Baotou), station, housing construction, station building, equipment engineering, comprehensive
The total contract cost is 24.8 million Yuan. The total construction period is 32 months, including construction period 24 months, commissioning 8 months.
Risk identification
Identify sources of risk and risk occurs condition of the project is the first step of risk management. Risk factors involved in the project can be divided into different kinds from different point of view: (1) according to the different participants, risk of the project can be divided into: investors risk (such as poor pay ability, changing the targets of the project, not timely payment for work, and non-intervention programs project, etc),contractor risk(such as poor technical skills, mismanagement, can't achieve the main goals of railway projects, relations of contractors and subcontractors and so on), material supplier risk(such as delay supply project materials, the materials quality, specifications, models and so on of the supplied materials cannot meet the requirements of the project, etc), project managers risk(such as poor management capability, issued error instructions and assignment and so on), government risk(such as cannot act according to regulations, artificial up barriers and non-intervention programs project, etc), other project stakeholders risk (such as resettlement in the range of railway engineering, unreasonable demands on the project and other non-cooperate with project behavior).(2) It can be divided into quality risk, period risk, cost risk, environmental risks, safety risk, and civilized construction risk and so on according to the risk to the influence of project goals.
JIBAO additional second-line engineering has long construction cycle, involving a wide range, has complex technology and engineering environment. Consequently, potential risks of various complex cross each other. Used the fault tree to identify the risk of JIBAO additional second-line engineering as shown in Figure 1 .The losses of JIBAO additional second-line engineering is the loss of project targets, due to a variety of the project targets, analysis the risk factors which result the loss start from different project targets. The fault tree is composed of nodes and connections in Figure 1 , the node C ij is expressed basic events that cause project specific target loss B i
Risk estimation and evaluation
occur. Logic or gate is expressed that output events could be occurred as long as one or more incident of input events occurred.
According to the risk factors analyzed, determine the incidence of various risk factors with subjective probability method, subjective probability evaluation standard of risk factors happen is shown in Table 1 , the results of the specific evaluation of risk factors is shown in Table 7 . Using AHP to evaluate the impact of risk factors to project goals. According to the identified risk factors fault tree, sent questionnaire to experts, synthetically estimate the judgments of risk factors impact from all experts and gives the judgment matrix as shown in Table 2 6. Calculate the influence W of project total goal on risk factors by the foregoing judgment matrix, which is shown in Table 7 .
The overall degree of risk is the product between the risk factors probability and the influence values, the overall project risk evaluation standards is shown in Table 8 . The project is a high-risk project; it should make a special management to risk, focus on analysis and monitoring to the risks which have great impact on the project in the implementation process of project. 
Risk responses
Sort of risk factors according to the influence of various risks to the project whole target, the results is shown in Figure 2 .It can be seen that there are several factors which influence greater the whole project targets such as more existing construction and mutual interference serious, substandard quality of construction materials, design drawings can't be supplied on time, land acquisition and resettlement cannot be completed on schedule and bad natural conditions and difficult construction. Put forward the following countermeasures aiming at these risks: 1) Aiming at the actual situation of more existing construction and mutual interference serious, establish and improve the safe production responsibility system, formulate strict security guarantee system and measures, eliminate all traffic, personal injury, fire, explosion accident and major traffic accident to ensure construction safety.
2) To prevent substandard quality of construction materials, control from the following aspects: carefully reviewed before the purchase of materials, familiar with drawings, confirm the name, classification, specifications and physical and mechanical properties of all engineering materials, submits detailed material purchasing plan before construction, control procurement after validated by the quality engineer, acceptance check according to classification and partial when purchased. Steel, cement and other materials must provide the factory certificate, physical and mechanical inspection report and quality assurance, make field sampling test for each batch of purchase, set the standards storage, safekeeping venues and warehouses for all purchase materials, formulate completely management measures for special materials such as inflammable, explosive and damp metamorphism. Check regularly, purchase installment and follow using, ensure quality.
3) To prevent influenced period because of design drawings can't be supplied on time, strengthen cooperation links between the units from the beginning of the project, ensure timely communication of project information, and supervise the design units to provide drawings on time.
4) The land acquisition and resettlement work is mainly occurred in demolition for station transformation of Baotou hub, which is a economically developed city. The work range is large and it's hard to finish the land acquisition and resettlement work on time. Establish specialized agencies and formulate effective solutions for land acquisition and resettlement, try one's best to well done communication and publicity work with the local government cooperation, obtain the support of the local population as much as possible, and protect the smooth completion of land requisition demolition.
5) The project is in bad natural conditions and needs higher level of process construction. There is a long time in winter for construction in this section, the temperature is low, effective time for construction is short, it is require special handling because of bad geological conditions in part of the construction area, plus, construction process is complex and construction is difficult because of crossing state road 210, several existing lines and much special bridge structure. Draw up targeted construction design according to different situations before construction; reduce project risk from the aspects of the construction design and management.
Conclusion
The risk management of railroad engineering is a complicated systems engineering. Simple and effective risk management is important to improve the level of railroad engineering risk management, to reduce project's risk, to improve the construction quality and to effectively control the project cost. The paper describes a simple and effective risk management: uses the fault tree to identify the risk of railroad engineering, carries on the appraisal with the analytic hierarchy process. It's proved that the risk management is a practical method in the construction phase of railroad engineering. 
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